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CENTRAL STAR F O R M A T I O N  I N  'SO' GALAXIES 
L. L. D r e s s e l  ( V a n d e r b i l t  U n i v e r s i t y )  
R. W. 0' C o n n e l l  ( U n i v e r s i t y  o f  V i r g i n i a )  
C. M. Telesco,  R. Decher  (NASA/MSFC) 
A s  a c l a s s ,  S O  g a l a x i e s  a r e  c h a r a c t e r i z e d  by a l a c k  o f  
r e s o l v e d  b r i g h t  s t a r s  i n  t h e  d i s k .  However, s e v e r a l  l i n e s  of 
e v i d e n c e  s u p p o r t  t h e  h y p o t h e s i s  t h a t  a h i g h  r a t e  o f  s t a r  f o r m a t i o n  
i s  o c c u r r i n g  a t  t h e  c e n t e r s  of some S O  g a l a x i e s g  
CW Many o f  t h e  warmest, most  p o w e r f u l  f a r  i n f r a r e d  s o u r c e s  i n  
n e a r b y  b r i g h t  g a l a x i e s  o c c u r  i n  S O  g a l a x i e s ,  ( D r e s s e l  1988,  A P .  J. , 
329, L69) .  
(31 The r a t i o s  of r a d i o  c o n t i n u u m  f l u x  to f a r  i n f r a r e d  f l u x  f o r  
t h e s e  S O  g a l a x i e s  a r e  c o m p a r a b l e  to t h e  r a t i o s  f o u n d  f o r  s p i r a l  
g a l a x y  d i s k s  and  f o r  s t a r - b u r s t  
i e s  show t h a t  t h e  r a d i o  
t r a l  f ew k i l o p a r s e c s .  
I t  i s  d i f f u s e  o r  c lumpy,  u n l i k e  t h e  r a d i o  s o u r c e s  i n  & a c t i v e # '  
S O  g a l a x i e s ,  which  a r e  e i t h  e l y  compact  o r  have  j e t -  
l o b e  s t r u c t u r e s .  (++et? FigU 
(4) I m a g i n g  o f  some o f  t h e s e  g a l a x i e s  a t  1 0 . 8  m i c r o n s  shows t h a t  
t h e  i n f r a r e d  e m i s s i o n  i s  a l s o  c e n t r a l l y  c o n c e n t r a t e d .  ( - S e e  
F.,,i-gu.~e-~ "2. 1 
(3T Many of  t h e  i n f r a r e d - p o w e r f u l  S O  g a l a x i e s  a r e  M a r k a r i a n  
g a l a x i e s .  I n  o n l y  one  case  i n  t h i s  s a m p l e  i s  t h e  p o w e r f u l  
u l t r a v i o l e t  e m i s s i o n  known to be g e n e r a t e d  by a S e y f e r t  n u c l e u s .  
Ih) O p t i c a l  s p e c t r a  o f  t h e  c e n t r a l  f e w  o f  t h e s e  S O  
g a l a x i e s  g e n e r a l l y  show s c h a r a e t e r -  
i s t i c  o f  A s t a r s ,  e s t i v e  o f  g a s  h e a t e d  b y  0 
s t a r s .  (See-@.-irgu 
A k e y  q u e s t i o n  to o u r  u n d e r s t a n d i n g  o f  t h e s e  g a l a x i e s  i s  
w h e t h e r  t h e y  " r e a l l y "  a r e  S O  g a l a x i e s ,  o r  a t  l e a s t  would have  been  
r e c o g n i z e d  a s  S O  g a l a x i e s  b e f o r e  t h e  e p i s o d e  o f  c e n t r a l  s t a r  f o r -  
m a t i o n  began.  Some o f  N i l s o n ' s  c l a s s i f i c a t i o n s  ( u s e d  h e r e )  have  
b e e n  c o n f i r m e d  by  Sandage  o r  d e  V a u c o u l e u r s  and  c o l l a b o r a t o r s  f rom 
b e t t e r  p l a t e s ;  some of t h e  g a l a x i e s  may be m i s c l a s s i f i e d  Sa ga l -  
a x i e s  ( t h e  most  f r e q u e n t  h o s t s  o f  c e n t r a l  s t a r  f o r m a t i o n ) ;  some 
a r e  a p p a r e n t l y  d i f f i c u l t  to c l a s s i f y  b e c a u s e  o f  mixed c h a r a c t e r -  
i s t i c s ,  f a i n t  "non-SO" f e a t u r e s ,  o r  p e c u l i a r i t i e s  ( d u e  to t h e  
c e n t r a l  s t a r - f o r m a t i o n  p r o c e s s ? ) .  More o p t i c a l  i m a g i n g  i s  needed  
to c h a r a c t e r i z e  t h e  h o s t  g a l a x i e s  and  to s t u d y  t h e  e v o l u t i o n  of 
t h e i r  s t a r - f o r m i n g  r e g i o n s .  
T h i s  r e s e a $ q h  was s u p p o r t e d  by g r a n t  AST-8818606 f r o m  t h e  
N a t i o n a l  S c i e n c e  P q u n d a t i o n  and  by f u n d s  f r o m  NASA a d m i n i s t e r e d  by  
t h e  American A s t r o n o l n i c a l  S o c i e t y .  
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F i g u r e  I: V L A  map of UGC 1 2 6 1 8  made a t  1 4 6 5  MHz i n  
A a r r a y ,  C o n t o u r s  i n d i c a t e  l i n e a r  i n c r e m e n t s  i n  
b r i g h t n e s s .  Beam FWHM i s  1.3 arcsec.  
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F i g u r e  2: IRTF image of UGC 1 2 6 1 8  a t  1 0 . 8  m i c r o n s .  
C o n t o u r  i n t e r v a l s  a r e  30, 40, 60 ,  a n d  8 0  m J y / p i x e l ;  
Q = 'I5 m J y / p i x e l .  The c r o s s  i n d i c a t e s  t h e  o p t i c a l  
c e n t e r  of t h e  g a l a x y .  T i c k  m a r k s  i n d i c a t e  d i s t a n c e  
from t h e  g a l a x y  c e n t e r  i n  5 a r c s e c  i n c r e m e n t s  i n  r i g h t  
a s c e n s i o n  a n d  d e c l i n a t i o n .  ( T h e  s c a l e  is  t h e  same as  
i n  F i g u r e  1.) FWHM f o r  a p o i n t  s o u r c e  i s  shown a t  t h e  
lower r i g h t .  One p i x e l  = 4. 3" x 4.3". 
347 
-1 
-0.5 
0 
ti a 
0.5 
1 
1.5 
3 
-1 
-0.5 
0 
E" a 
0.5 
1 
1.5 
3 
I 1 1 1 
U05292 
I 1 1 1 
10 3800 4200 4600 5000 t (9 
I 1 
U03265 
I 1 1 1 
9800 4200 4600 6000 6 
h (4 
Figure 3. Optical spectra of UGC 05292 (SO) and UGC 03265 (SBO) in the 
rest frame of the observer. HB is seen in absorption in the former and 
in emission in the latter, and higher order Balmer lines are seen in ab- 
sorption in both. 
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